Induction of apoptosis in HL-60 cells by skimmed milk digested with a proteolytic enzyme from the yeast Saccharomyces cerevisiae.
Bovine skimmed milk digested with cell-free extract of the yeast Saccharomyces cerevisiae was found to exhibit proliferation inhibition activity towards human leukemia (HL-60) cells. The optimum pH for digestion of skimmed milk and production of the proliferation inhibition factor was pH 4.8. Nondigested skimmed milk exhibited little suppressive effect on the proliferation of HL-60 cells. An active enzyme involved in the production of cell proliferation inhibitory materials from skimmed milk was purified from the cell-free extract of S. cerevisiae by a series of column chromatographies: DEAE-Sephacel, D-tryptophan methyl ester-Sepharose 4B, Hiload Superdex G-200 and HPLC Mono Q. The homogeneous purified enzyme and exhibited a molecular mass of 33 kDa in sodium dodeceyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and was identified as protease B by N-terminal amino acid sequence analysis. Bovine skimmed milk digested with purified protease B was found to inhibit proliferation activity of HL-60 cells most strongly when digestion was conducted at pH 4.8. The cell proliferation inhibition activity induced by digested skimmed milk was shown to be due to the induction of apoptosis, demonstrated by the formation of apoptotic bodies and fragmentation of DNA in treated cells. The proliferation inhibition factors produced were recovered in the soluble fraction of 92% ethanol, suggesting that the factors were hydrophilic low molecular mass substances derived from skimmed milk.